Background: Exclusion from school is increasingly recognized as pertinent to child health.
Godfrey, Howlett, Hayden, & Martin, 2001; Pirrie, Macleod, Cullen, & Mccluskey, 2011; Skiba et al., 2003) .
The most common reason for exclusion is persistent disruptive behaviour (Department for Education [DfE], 2017; Parker, Marlow, et al., 2016) , which may be due to unrecognized or inadequately supported needs. Exclusion is unlikely to reduce disruptive behaviour as it fails to address underlying difficulties, and many children experience multiple exclusions (Bowman-Perrott et al., 2013; Parsons et al., 2001; Theriot, Craun, & Dupper, 2009) . Statutory guidance in England suggests that exclusion should trigger a holistic assessment that extends beyond educational needs to identify and remediate contributory factors (DfE, 2012) . In practice, it is unclear how often and how effectively such assessments occur.
National educational data reveal that exclusion occurs disproportionately in certain groups, including boys, some ethnic minorities, those eligible for free school meals, and children who are looked-after or have special educational need (SEN) (DfE, 2017) . National statistics from the USA similarly indicate the disproportionate exclusion of vulnerable children (Bowman-Perrott et al., 2013; Krezmien, Leone, & Achilles, 2006) . In England, official exclusion rates have increased over the past year (DfE, 2017) ; these data may also hide a wider burden of informal exclusion practices, particularly among children with special educational needs and disability (SEND) (Ambitious about Autism, 2014; Butler, 2011; Contact a Family, 2013; Evans, 2010; Local Government Ombudsman, 2011 ; Office of the Children's Commissioner, 2013; Parker, Paget, et al., 2016) .
Primary research on this issue using population-level data is sparse. Although children with a neurodevelopmental or psychiatric disorder may be more likely to be excluded, two systematic reviews found surprisingly few studies testing this relationship Whear et al., 2014) . Research from the United States and Australia suggests that risk factors may include poor social skills, low academic attainment, emotional and behavioural difficulties, single parenthood, young maternal age, low maternal education, receipt of public assistance, high individual school mobility, poor school "climate," and low parental expectations, satisfaction, and involvement with school (Achilles, Mclaughlin, & Croninger, 2007;  Bowman- Perrott et al., 2013; Bruns, Moore, Stephan, Pruitt, & Weist, 2005; Hemphill, Plenty, Herrenkohl, Toumbourou, & Catalano, 2014; McElderry & Cheng, 2014; Raffaele-Mendez, Knoff, & Ferron, 2002; Theriot et al., 2009 ).
The Avon Longitudinal Study of Parents and Children (ALSPAC) is a U.K. prospective population-based birth cohort study, which offers an excellent opportunity to examine a range of risk factors for school exclusion. The aim of this study is to describe the broad profiles of children and young people excluded from school.
| METHODS

| Sample
ALSPAC recruited 14,541 pregnant women resident in Avon, South West England, expected to deliver between April 1991, and December 1992. When the oldest children were 7 years old, the initial sample was bolstered with eligible cases that failed to join the study originally, so the total sample with child-based data collected after the age of 7 is 15,458 pregnancies, including 14,775 live births and 14,701 children alive at 1 year. The sample and phases of enrolment are described in the cohort profile papers Fraser et al., 2013) , and further information is available on the study website (http://www.bristol.ac.uk/alspac), which contains a searchable data dictionary (http:// www.bris.ac.uk/alspac/researchers/data-access/data-dictionary). When the child was 8 years 7 months old, mothers were asked if their child had ever been excluded from school, creating a binary variable of "Yes" or "No." Those who were not sent or did not complete the questionnaire (n = 6826) or respond to the question (n = 48) were coded as missing.
Exclusion at 16 years:
When the child was approximately 16 years old, mothers and children were asked separately about fixed-term and permanent exclusions from school in the past 12 months. A binary variable was derived; if the mother and/or child had reported any school exclusion, this was coded as "Yes," or if both the mother and child had reported no exclusions, this was coded as "No."
Questionnaires not sent or completed were coded as missing (n = 10,963).
Key messages
• Our findings support national guidance that children who are excluded warrant a holistic assessment that goes beyond their educational needs. Child health practitioners have an important role to play in addressing any unrecognized or inadequately supported neurodevelopmental or mental health needs.
• Current policy recognizes the need for effective integrated working between health, education, and social care for children with complex needs. This study reflects the importance of a collaborative approach to children presenting with disruptive behaviour at school to avoid educational placements breaking down.
• Difficulties experienced by children who are excluded in relation to their mental health, behaviour, social communication, and learning may be identifiable early on at primary school or even prior to school entryproviding opportunities for intervention.
• Further research is required to clarify the contribution of mental health and neurodevelopmental disorders to disciplinary exclusion. (Murray & Carothers, 1990) .
Maternal anxiety in pregnancy 32 weeks gestation
Mother Crown Crisp Experimental Index-A cut-off of the top 15% was used as it has been shown to predict emotional and behavioural difficulties in children at 4 years (O'Connor, Heron, Golding, Beveridge, & Glover, 2002) .
Mother life events 8 weeks Mother Life events inventory of 42 items occurring since mid-pregnancy, created for ALPSAC using items from previous inventories (Barnett, Hanna, & Parker, 1983; Brown & Harris, 1978; Honnor, Zubrick, & Stanley, 1994) . A binary variable was created using total number of life events, dichotomized at top 25% (≥5 life events).
Home environment 6 months Mother HOME score-Six-factor measure of the emotional and cognitive home environment, adapted from the HOME observation inventory for ALSPAC (Caldwell & Bradley, 1979) . A dichotomous variable was created with suboptimum HOME environment defined as the lowest 25% of the total score.
Mother's parenting 6 months Mother Mother's parenting score-Seven-factor measure of cognitive stimulation, adapted from the HOME observation inventory for ALSPAC (Caldwell & Bradley, 1979 (8, 12, 18 , and 32 weeks gestation), including risk factors related to the age of mother, housing, education, finance, partner relationships, family, social network, maternal mental health, substance abuse, and crime. For each item of adversity that was present a score of 1 was given, and a total FAI score was gained by summing all 18 items, the higher score indicated more adversity. A binary variable was created with scores ≥5 indicating high family adversity (dichotomized at 95th centile; Macleod et al., 2008 (Fenson et al., 1994) used to create a total language score, incorporating measures of vocabulary, tenses, plurals, and word combinations. The score was dichotomized at the lowest 10% to reflect children with poor language development.
Child general health 3 years 6 months
Mother
Mothers were asked about their child's general health over the past year, with responses collapsed into a dichotomous variable: Very healthy/mostly well Sometimes ill/never well Mental health problems 3 years 6 months
Childhood mental health problems were assessed using the Strengths & Difficulties Questionnaire (SDQ). The total difficulties score (combination of four subscales: hyperactivity, emotional symptoms, conduct problems, and peer problems) was dichotomized at the recommended clinical cut-off (≥14; Goodman, 1997) .
Psychiatric disorder 7 years Mother Teacher
The Development and Well-Being Assessment (DAWBA; Goodman, Ford, Richards, Gatward, & Meltzer, 2000) composed of questions relating to a number of common emotional and behavioural disorders in children occurring in the present and recent past. A dichotomous summary variable was used to indicate any psychiatric disorder generated by the DAWBA, as well as variables indicating clinical diagnoses of any ADHD disorder, any oppositional defiant/conduct/behavioural disorder, any pervasive developmental disorder, and any emotional disorder (anxiety/depressive disorder).
Social communication difficulties 7 years 7 months
Mother 12-item Social Communication Disorder Checklist (SCDC; score range 0-24; Skuse, Mandy, & Scourfield, 2005) . The SCDC is a brief screening instrument of social reciprocity and verbal/nonverbal communication with high sensitivity and specificity for autism (Bölte, Westerwald, Holtmann, Freitag, & Poustka, 2011 ) with higher scores reflecting more social-communication deficits. The SCDC was dichotomized at the clinical cut-off (SCDC < 9 vs. SCDC ≥ 9), which has been previously shown to provide maximum discrimination between all PDD diagnoses and normal comparisons (Skuse et al., 2005) .
Antisocial activities 8 years Child in clinic 11 items from the Self-Reported Antisocial Behavior for Young Children Questionnaire (Loeber, Stouthamer-Loeber, Kammen, & Farrington, 1989 
| Exposure variables
To determine early discernible differences in children excluded from school, exposure variables focused on early childhood and included risk factors for disruptive behaviour (Latimer et al., 2012) and for exclusion observed in the literature and clinical practice. We split exposures into three groups: family, child, and school-related factors. We used all available data rather than restricting investigation to those with complete data on all exposures; therefore, each exposure investigated has a different denominator. As a pragmatic approach and because many continuous measures were skewed, distributions were dichotomized to create binary exposures, coded as 1 to indicate risk and 0 to indicate nonrisk. Cut-offs were either clinically significant thresholds or used in previous ALSPAC studies. Table 1 provides further details on exposure variables.
| Statistical analysis
Logistic regression models explored associations with exposure variables in relation to the two outcome variables: exclusion by 8 years and exclusion at 16 years. Values were not adjusted for multiple testing. Analyses were conducted using Stata v13.1.
3 | RESULTS
| Available data
This investigation is based on 8,245 children with data on exclusion by 8 years (56% of the total cohort alive at 1 year) and 4,482 with data on exclusion at 16 years (31% of those alive at 1 year). Children with available data had higher socio-economic status than those without, due to increased attrition of those in lower socio-economic groups (Wolke et al., 2009). 3.2 | Number of children and young people experiencing exclusion Rust, 1996) verbal comprehension task, and short-term phonological memory and processing abilities were assessed using an adaptation of the Children's Test of Nonword Repetition (NWR, CNRep; Gathercole & Baddeley, 1996) . Both scores were dichotomized at lowest 10% to indicate children with language difficulties.
School-related factors
Key Stage 1 results 7 years 4 months
National Pupil Database
Data on the child's Key Stage 1 (KS1) assessments was obtained through data linkage with the local education authority. Dichotomous variables were created indicating whether the child had failed to achieve expected levels (≥Level 2) for the reading, writing, and mathematics KS1 tests.
School engagement 7 years 7 months
Mother Derived score built from responses to two Likert scale questions on whether the child is stimulated by school and whether they are bored in school (Gutman & Vorhaus, 2012) , with a higher score indicating higher school engagement. Dichotomized at approximately lowest 10% to indicate those with low school engagement (score 0-3 = 1 and score 4-6 = 0).
School enjoyment 7 years 7 months
Mother Derived score built from responses to two Likert scale questions on whether the child enjoys school and whether they look forward to going to school (Gutman & Vorhaus, 2012) , with a higher score indicating higher school enjoyment. Dichotomized at approximately lowest 10% to indicate those with low school enjoyment (score 0-3 = 1 and score 4-6 = 0). 
| Family
The three family factors most strongly associated with exclusion by 8 years were a history of the mother being suspended from school, rented housing, and maternal depression in pregnancy; whereas for exclusion at 16 years, they were the mother being suspended, young maternal age, and maternal smoking in pregnancy.
Exclusion at both time points was associated with measures reflecting low socio-economic status, but this association was more consistent for children excluded at 16 years, which may reflect greater statistical power with more reported cases of exclusion. Strikingly, one third of children born to teenage mothers were excluded at the age of 16 years, and almost one third of those with a maternal history of exclusion also experienced exclusion; there was some but only partial overlap between these groups.
Higher levels of adversity in pregnancy and in the first 2 years of the child's life were associated with exclusion at both time points, whether examined using the Family Adversity Index as a continuous 
| Child
Psychiatric disorder and social communication difficulties strongly predicted exclusion at both 8 and 16 years. Exclusion by 8 years was also related to worse general health in the preschool period, and at 16 years, to involvement in antisocial activities.
| School
The three school-related factors most strongly associated with exclusion by 8 years were presence of SEN, high levels of school mobility, and poor relationship with the teacher; whereas for exclusion by 16 years, they were less parental support for the child's learning, and Key Stage One (KS1) results of ≤Level 1 for writing and reading.
| DISCUSSION
Our study shows a significant proportion of young people experiencing fixed term or permanent exclusions at 16 years (8.7%). Given this may be an underestimate, and with the known long-term adverse outcomes of school exclusion, this has widespread potential implica- result from an accumulation of child, family, and school factors, which all occur within, and interact with, the wider community and societal context, and amount to a significant burden expressed in the disruptive behaviour that challenges the school. The problem is unlikely to reside solely within the child or family, as is often the perception.
The profile of children excluded at primary and at secondary school age may differ, though we were unable to formally test this hypothesis. Exclusion at primary school was rarer and may reflect more severe difficulties, and in adolescence, difficulties may be more subtle, 
| Relevance to existing literature
The proportion of children excluded from school in our study is higher than currently reported in England and higher than we might expect, given both ALSPAC attrition and school exclusion are socially pat- .174
Low birth weight (≤2,500 g) 
| Key implications for policy and practice
The American Academy of Paediatrics has highlighted that school exclusion is an issue that requires more attention from health professionals, particularly paediatricians who can help schools understand and address root causes of disruptive behaviour (AAP, 2003) . In the United Kingdom, the policy response to the seminal report "Why children die" also called for a much stronger focus on child mental health, especially for children most at risk such as those excluded from school (Royal College of Paediatrics and Child Health. National
Children's Bureau, 2014). Our study adds weight to the case that school exclusion is not simply an education issue, but highly relevant for broader child health and wellbeing. U.K. education/health policy should reflect this and ensure that every school has timely access to psychology/counselling services and links to the local community child health centre.
Our findings support statutory guidance that disruptive behaviour may indicate unmet need and that excluded children warrant a multidisciplinary assessment that goes beyond their educational situation, with a review of the adequacy of existing support for children with known SEND (DfE, 2012) . We recommend such assessments encompass child, family, and school-related factors and ideally occur when the risk of exclusion is identified, allowing opportunity to intervene and reduce the likelihood of the school placement breaking down.
Community paediatricians are well placed to contribute, actively searching for evidence of a neurodevelopmental or mental health condition, and referring to child and adolescent mental health services and other allied child health professionals as appropriate (Paget & Emond, 2016) . Child health professionals also have an important role advocating for the rights of children who are illegally excluded, and against disciplinary practices that further disadvantage vulnerable children. Finally, some children may be unable to cope within a mainstream setting, but their move to specialist provision should ideally be planned as the optimal place to meet their needs rather than by default after permanent exclusion.
The need for early identification and intervention for difficulties that could be remediated is clear, given that children most at risk of exclusion are often those already vulnerable to poor outcomes. Early intervention may help redirect children onto a more positive trajectory and reduce the huge potential costs of educational disengagement, childhood mental health difficulties, and social exclusion (Romeo, Knapp, & Scott, 2006; Scott, Knapp, Henderson, & Maughan, 2001; Snell et al., 2013) , an approach all the more pertinent in an era of financial austerity. For this to occur, school staff need training in recognizing neurodevelopmental and psychiatric disorders, and support in helping such children access the curriculum (Ford, Hamilton, Meltzer, & Goodman, 2007 
| Strengths and limitations
To our knowledge, this is the only exploration of exclusion in a U.K.
birth cohort, using data from a large population-based study with a wide range of prospectively measured, relevant, robust, and clinically important measures.
This topic is difficult to research as exclusions are relatively rare and occur among "hard to reach" groups, and the use of exclusion varies greatly between schools. Our data were not derived from linked education records but reported by parents and children. However, these self-reported data are a strength, as it likely includes episodes not officially recorded by the school, thus may be a more realistic estimate of children who experience exclusion.
Our data had no measure of fixed-term exclusions by 8 years and small numbers of permanent exclusions at both time points.
However, permanent exclusions are usually preceded by fixedterm exclusions, suggesting that these children are usually part of the same group. It was not appropriate to statistically compare profiles for exclusions at the two time points, due to small numbers of exclusions by 8 years and because exclusions were captured in a different way.
Missing data were a limitation. Attrition from ALSPAC was systematic, and children who dropped out were more likely to suffer from disruptive behaviour disorder. However, work on the impact of this attrition in ALSPAC (Wolke et al., 2009) , as well as sensitivity analyses using multiple imputation (Parker, 2014) , suggests that our conclusions would be unlikely to change if complete data were available.
| Further research
Further analyses of existing and more recent large cohort studies would help establish more clearly the relationship between exclusion and neurodevelopmental and mental health conditions, as well allowing investigation of the impact of changes in education policy and practice (Parker & Ford, 2013) . Exploring potentially modifiable risk factors in the school environment would be important, as well as factors associated with positive experiences of school and high levels of attainment among groups predisposed towards exclusion.
| CONCLUSION
Exclusion from school is associated with a multitude of child, family, and school-related factors, many of which are present in the preschool period or early in primary school, allowing opportunity for intervention.
Children who are excluded warrant a holistic, multidisciplinary assessment to identify any unrecognized or inadequately supported difficulties, particularly looking for mental health or neurodevelopmental conditions. School exclusion is not simply an education issue, and child health professionals have an important role to play in assessing and supporting children at risk.
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